OZAUKEE COUNTY -
PLANNING AND PARKS DEPARTMENT

09 O

Q2

THE GREAT LAKES ECOSYSTEM —

IMPACT OF CLIMATE CHAN
A NOAA SCIENCE NEEDS ASS WORKSHOP TO MEET EMERGING

\

OZAUKEE COUNTY, A COAST ITY,CASESTUDY:

POTENTIAL\IMP/ CEHIMATE CI-Iﬂ\I&E ER-BASED
ATION AND TOURIS

-51,2008

29
Oi P?DLNI@G AND PARKS DEPT

)
[/

SCHOOL OF NATURAL RESOURCES|AND EI\L\}\IRONMENT
UNIVERSITY Ok_MICHIGAN — CENTRAIj_C.é\ﬂVIPUS

ANN ARBOR-MHCHIGAN

ANDREW T. STRUC




b OZAUKEE COUNTY
Ozauke PLANNING AND PARKS DEPARTMENT

COUNTY

-
uw
———

= |
e
e g

OZAUKEE COUNTY, A COASTAL COMMUNITY CASE STUDY:
POTENTIAL IMPACTS OF CLIMATE CHANGE ON WATER-BASED
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« PHYSICAL ENVIRONMENT — COASTAL EROSION
« SEASONAL PRECIPITATION AND FREQUENCY OF RAINFALL — FLOODING
« WATER QUANTITY — LAKE LEVELS — HARBOR ACCESS / BOATING
« WATER QUALITY — STORMWATER INPUTS
« HUMAN HEALTH - BEACH CLOSURES AND ALGAL BLOOMS

* FISH RECRUITMENT AND PRODUCTIVITY — CHARTER FISHING INDUSTRY
AND FISH IMPEDIMENTS
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PHYSICAL ENVIRONMENT — COASTAL EROSION
BIZARRO Dan Piraro
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While vegetation can accomplish a great deal
in the way of slope stabilization, there are limits to
its use which must be realized from the start. In
almost all cases, vegetation will net control wave
action. It may decrease the rate at which the
beach or bluff is eroded during a storm, but it
cannot stop wave action. Some sort of shore
protection measures or lower lake levels will be
required to reduce wave action.

Vegetation alone cannot control deep
seated movement of the bluff due to
groundwater action. Adequate drainage control is
necessary to relieve internal stresses and to handle
large volumes of surface runoff during storms.

The accompanying diagram summarizes the
forces and processes acting on the shoreline area
and identifies those which vegetation may control
or reduce, and those for which drainage controls
and shore protection structures may be required.
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LAKE ACCESS

GETTINGTOTHEWATER | | p—
Efforts are underavay to impreve public A e B /
access 1 the Lake Michigan shoreline | N Moo
at three locations in Ozaiukee County. AL S =l | ]

At least one of e projects could be
competed by winter and another
project might be completed as ealy as
summer 2006.
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OZ’AUKEE
. COUNTY LION'S DEN GORGE - OZAUKEE COUNTY
Possible parkland LION'S DEN GORGE
Ozaukee County has been given TAE BN RN NATURE PRESERVE

(Ozaukee County crews completed
building stairs along the Lake
Michigan bluff in the Lion's Den
Gorge nature preserve.

'

the oppertunity to purchase

some of the last remaining ) LION S DEN GORGE
lakeshore land b 1Y
OPe" Miwaucoe and Port i 2k NATURE PRESERVE
Waghingt.gn for use as a park. A OZAUKEE COUNTY PARK SYSTEM

The site, know as Lions Den  [JIf _ PARTNERS
Gorge, is 20 acres. A [
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PHYSICAL ENVIRONMENT — COASTAL EROSION
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Making the grade

tion including wild flowers and
prairie grass remains to be done

Mequon — The construction

Concordla Umver31ty students
nhaca nf an €8 millinn hliiff etahi.

4311l Tamnves Yiswacdamid

Pheto by Deb Kranitz
Crews continue to work on the $8 million bluff stabilization project at Concordia University. Officials expect it
to be completed by the time students return to the campus this fall.

‘We've made terrific progress’

By Ann Brownfield
News Graphic Correspondent

one hour before sunrise until 1
hour after sunset. Permits will be
issued by the University Relations
office, according to Duane Hﬂgen—

Photo by Deb Kranitz
The bluff project will include coastal wetland areas fed by lake water and perched wetland areas fed by ground-
water seeps which will be channeled to them.

Bluff: Completion eyed for fall

Continued from Page 1

tion we are interested in the teaching and learning
opportunities (that will arise from this project). The
university has added a graduate program in environ-
mental education and a bachelor's degree in envi-
ronmental studies,” he added.

Both new programs will make use of the opportu-
nities for study afforded by the project.

Both Ferry and Hilgendorf are also pleased to be
able to provide an important community resource,
particularly to local schools.

“We envision grade school students able to learn
from our students, who will be the resident experts,
about aquatics, wetlands and ecosystems,” Ferry
said.

In addition, he noted that the property lies within
major migratory patterns for various species of
birds and butterflies, making it an attractive site for
study by local residents. “This is really the first time
we've been able to take advantage of our location and
our half-mile of lakefront property and the recre-
ational, as well as educational, opportunities,” he
added.

Ferry acknowledged that many years of planning
have gone into the project.

“Our board made an effort in 2000 to address the
bluff and the erosion as a priority capital item,” he
explained. “It was daunting at that time to consider
all the permits, engineering plans, property acquisi-
tion and raising the funds to cover the project.”

To date, Concordia has been able to secure enough
funding, much of it through donations, to cover the
cost of the bluff stabilization project, characterized
by Ferry as only a part of a much broader capital
plan for the campus.

Acreage acquired by the university just across
Highland Road to the south of the campus has been
used as a staging ground for equipment and materi-
als for the project, and is part of the university’s long
term plan, but will not be utilized in the immediate
future once the bluff stabilization project is com-
plete, he said.

The university is also seeking donations to fund
an Environmental Education Center to house class-
rooms, lecture facilities and state-of-the-art laborato-
ries.
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SEASONAL PRECIPITATION AND FREQUENCY
OF RAINFALL — FLOODING

Ozaukee County Parks
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SEASONAL PRECIPITATION AND FREQUENCY
OF RAINFALL — FLOODING

OZAUKEE PRESS THURSDAY, JUNE 26, 2008 3A
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SEASONAL PRECIPITATION AND FREQUENCY %
OF RAINFALL — FLOODING
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WATER QUANTITY — LAKE LEVELS AND %
HARBOR ACCESS / BOATING / FISHING

PORT WASHINGTON HARBOR
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Contour Map (1 foot) of
Mear-shore Lake Bottom
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IMPACT OF THE CHARTER FISHING INDUSTRY —
PORT WASHINGTON

« 31 Total Charter Boats

« Dock fees paid to City Marina by Charter Boat owners $68,850 / year
« Charter fishing season spans five months — May through September
« 2,588 Trips and 12,842 People Fishing in 2007

« Approximately 42% were non-resident in 2007

« The total number of hotel room rentals - approximately 2,400 annually
« Impact to area restaurants is approximately $400,000 annually

« Impact to other area business — the Charter Fleet purchased 49,294
gallons of fuel ($166,558) in 2007

Source: Port Washington Charter Association Economic Impact Study (2008)
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Comprehensive Sanitary Survey of
Upper Lake Park Beach

Summer 2007
(May 28" — September 31)

City of Port Washington
Ozaukee County Planning and Parks
Ozaukee County Public Health Department



Valley Creek Outfall
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Photographed
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e Valley Creek Outfall

« Average Flows
— June 0.377 MGD
— July 1.10 MGD
— August 4.21 MGD

« Peak Flow

— August 22nd - 23rd
— 27.2 MGD

MGD = million gal per day

Watershed Land Use
_ 46.8%0

O Agricultural ® Residential
B Conmrercial O Industrial
| Other




Sauk Creek

Phatographed
by: Justin Hall |




0t
()zAUKEE
“COUNTY

Sauk Creek

* Average Flow

— June 3.19 MGD
— July 10.43 MGD
— August 34.92 MGD

« Peak Flow

— August 20t - 21st
— 168.4 MGD

Watershed Land Use

74.8%0
80-

60_
% 401

201 3960.7%
O_

O Agricultural B Residential
B Conmrercial O Industrial
B Other




il HUMAN HEALTH — BEACH CLOSURES AND %
COUNTY ALGAL BLOOMS

e e, o

Advisory / Yellow Closure / Red
=235 < 1000CFU /100mL >1000 CFU / 100mL

STOP

CLOSED

WATER QUALITY ADVISORY

FOR YOUR SAFETY

« Swim at your own risk
* Do not ingest lake water
- Shower after swimming

» Wash hansis I_:’efore eat!ng Based on recent monitoring for E. coli bacteria
* Do not swim if you are ill Serious risk of illness may be present

Increased risk of illness may be present THIS AREA IS CLOSED
Based on recent monitoring for E. coli bacteria TO SWIMMING

[ FOR MORE INFORMATION: ]

FOR MORE INFORMATION:
(262) 268-7725
www.wibeaches.us

(262) 268-7725 www.wibeaches.us
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Upper Lake Park 2007 Advisory Summary

12 closure advisories

— All closures were rain related
* Aug 20th —Aug 25t 8 inches of rain fell during 6 day period
* Huge volumes of storm water where measured

2 cautionary advisories
— Each advisory occurred after a brief rain event

3 preemptive advisories
— Storm water conditions created turbid beachwater
— Raining during field sampling



$ s00zk8
$ J00z2/6
$ J00z/L 6
A4 s00enem
| J0021088
~{ JooekeR
\e L002/S2/B
200212218
>4 s00z19218
\.\ L002/S2/8
L0072
| Jo0zKEZR
= | J002/228
o~ | 00zin2m
| J00zi0e/8
b | J0026L/8
M | J0028L8
~4 s002/1218
4 002018
4 J0026L18
- 4 J002mL8
4 200c/EL 8
B ~—4$ JooerLR
$ 002118
$ s00zI0L/8
4 J0026/8
4 s002858
4 200218
B 4 100208
| | 200esm
e 20028
¢ s00zk8
4 J002218
4 2002118

L

A
I

Target |
/

f

/

Upper Lake Park
|—+—uPTP

Aug-Sept Total P Concentrations

Date



2007 Algae Impacts on Upper Lake Park

B Algae On Beach B Nearshore Algae

o Z

-+ 0O

SONNNNAN

n< 9 QO

None Low 1-20% Moderate 21-50% High >50%
% area affected



Algae Deposition on Beach (Aug 22)




FISH RECRUITMENT AND PRODUCTIVITY —
CHARTER FISHING INDUSTRY &
FISH IMPEDIMENTS
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WORKSHOP - 2001

LAKE MICHIGAN BLUFF EROSION %

The Ozaukee County Land and Water
Conservation Department in partnership with
the Wisconsin Coastal Management Program
is sponsoring a public informational session
on the dynamics of Lake Michigan Bluff
Erosion. The goal of forum i to provide
information on:

+ The dynamics of bluff erosion

« Effect of lake level fluctuations

« Mitigation altermatives & setbacks

+ Shore protection measures

Amswer commonly  asked questions of
coastal property owners

Audience:

Shioreline Landowners
Public Officials

Realtors

Conservation Organizations
Other Interested Individuals

When and Where:

WeEDNESDAY, APRIL 11, 2001
6:30 p.M. - B:00 P.M.
OzauKee COUNTY
ADMIMISTRATION CENTER
AUDITORIUM
Lower LEVEL Room &
121 WEST MAIN STREET
PORT WASHINGTON
(SEE ACCOMPANYING MAP)

AGENDA

Welcome:

Andy Holschbach, Director

Ozavkee County Land and Water
Conservation Department

Presenters:

The presenters, members of the inter-agency
Coastal Hazards Work Group, have been
working on & consistent state and local
approach o address  coastal  erosion
CONCEMS.

Alberto Vargas, Wisconsin Coastal
Management Program

Coastal Hazards Program Coordinator at the
Wisconsin Coastal Management Program
since 1996. Vargas is the Chair of the Coastal
Hazards Work Group, which joins state
agencies and university representatives to
develop a unified view on how to deal with
natural hazards In the coastal areas in the
State. Vargas has also developed and
implermented  strategies to  continue the
federal funding from ROAA - Office of Ocean
and Coastal Resource Management aimed at
natural hazards mitigation projects  in
Wisconsin,

Phillip Keillor, Coastal Engineering
Spedalist, UW Sea Grant Institute
Coastal Engineering Specialist for the
University of Wisconsin Sea Grant Institute.
Since 1975, Keiller has helped the Wisconsin
Department of Natural Resources and Coastal
Management Program (WCMP) assist coastal
residents and communities in coping with
natural hazards of the Great Lakes. Among
his recent work Keillor is the author of the
Coastal Processes Manual, 2nd edition, which
was published in 1998, by UW Sea Grant.
Keillor i5 a member of the Coastal Hazards
Work Group since 1989,

David Hart, GIS Specialist, UW Sea
Grant and LICGF

Senior Outreach Specialist with the Land
Information and Computer Graphics
Facility at the University of Wisconsin -
Madison and Coastal GIS Specialist with
the University of Wisconsin Sea Grant
Institute. David recefved the Excellence
in Coastal and Marine Graduate Study
Award in the 1999 Walter B. Jones and
NOWA Excellence Awards for Coastal and
Ocean Resouwrce Management for his
work in coastal GIS applications in
Wisconsin, He i a member of the
Coastal Hazards Work Group since 19594,

Alan Lulloff, Wisconsin Department
of Natural Resources

Water Management Engineer with the
Department of Matural Resources. In the
past 27 years with DNR, he has worked
in  the wastewater, water supply,
groundwater and floodplain management
programs. Alan is the project manager of
a DNR initiative to incorporate GIS
technology with floodplain mapping. He
is a member of the Coastal Hazards Work
Group since 1995 and focuses specifically
on developing methodology to map the
Great Lakes coastal erosion hazards.

»y
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LAKE MICHIGAN BLUFF EROSION %

CONTRIBUTING PARTNERS

GREENIREE

TREE CARE AND COMSULTING

UNIVERSITY OF
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OTZAUKEE COUNTY-LAND B WATER CONSERVATION DEPARTMENT

LAKE MICHIGAN
BLUFF EROSION AND STABILIZATION

WORKSHOP

A ROLE FOR NATIVE VEGETATION
IN REDUCING SHORELINE EROSION




PHYSICAL ENVIRONMENT — COASTAL EROSION %
LSO XW PLAN DEVELOPMENT & OUTREACH MATERIALS

Ozaukee County

L A KE MICHIGAN Land and Water Resource Management Plan
BLUFF EROSION AND STABILIZATION

e

January 2006 e
3 R A

The preparation of this document was financed in part through the Wisconsin Coastal Management Prograrr:' and
the National Oceanic and Atmospheric Administration, of the Ocean and Coastal Resource Management, under
the Coastal Zone Management Act, Grant #NAD4NOS4190092

Mission Statement:
To promote sustainable and comprehensively planned growth in Ozaukee County through
cost-effective technical and financial assistance, environmental education, and administration
of county regulations that balance the concern for a robust local economy with: 1) the
n preservation, protection and enhancement of natural resources, 2) an increased awareness for
ON IN REDUCING SHORELINE EROSION environmental protection and regulation, and 3) the implementation of land and water
conservation practices that provide the public with an improved quality of life in Ozaukee
County.

o

A ROLE FOR. NATIVE VEGETATI




PHYSICAL ENVIRONMENT — COASTAL EROSION ¥
GIS COASTAL VISUALIZATION WEBSITE
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CLIMATE CHANGE IN THE GREAT LAKES
REGION — A PUBLIC DISCUSSION

Climate Change in the Great Lakes Region
Starting a Public Discussion

VY Sea Grant |hstitute + YWiscansin Lo LW Sea Grant Institute « Wisconsin Coastal Management gram « MOBA, « Ozaukce County
Clobal warming 15 an undeniable realivy, according o the lagese (20407) report from che
[ntergovernmental Panel on Climare Change (IPCC), an inermanonal group of scientsts convened
by the Unired Nations. The evidenee is clear and noticeable: a rising average global air remperarure,
widespread meldng of glacicrs and polar ice, and rising mean sea kevels worldwide, The report
sounds the alarm char the Earth is warming, and chat major components of cur climace system are
already responding o that warming.

Climate Change Coming to the Coasts of Wisconsin:
How It May Affect Coastal Communities and Property Owners

Philip Keillar 7 p.m. * Wednesday, August 15
Coastal Engineering Specialist (Retired) Todd Wehr Auditoriem
UW-Madisen Sea Grant Institute Concordia University Wiscansin

. 12800 Morth Lake Shore Drive
Whar will global warming mean for our region? The “Climate Change in the Grear Lakes Region

seminar series provides a forum ro begin chis important discussion. Ower the next several months,
cxperts will speak ar sioes throughour Wisconsin to discuss what is known, whar is predicred and
whar can be done to adapr. The series begins with a keynore presencation by Dre. Kevin Trenberch,
a leading climare researcher from the Mational Cenrer for Armaospheric Research and one of the
authors of the current [PCC reporr, Subsequent talks will highlight how climate change could

affect our properry, warer resources, fisheries, and public healch,

2007 SEMIMAR SERIES:

MARCH 13
THOMAS E
ch
nment arc

Great Lakes Climate Changs
Hydralogic Impact Assessment

Green B

nsin

KEMN POTTER

Professor o

Adapting Stormwater Management
to Climate Change

Green By, VWise

APRIL 23

KEVIN TREMBERTH

Senior Scientist, Mational Center
Atmaspheric Research

KEYNOTE PRESENTATION.
Global Warming Is Unequivocal
Mo
Mz MYisconzin

pe Auditerium, Grainger Hall

Limnalogy.
Climate Change and the

Waters of Wisconsin
5 nel Mibwaukee, Wisconsin

Specialist, Wiscansin

Resources

Climate Changs and Wisconsin's
Lakes and Groundwater

Ashland Wisconsin

AUGUST 15

FHILIP KEILLOR

Coastal Engineering Specialist (Retired)
U-Madison Sea Grant Instituze

How Climate Change May Affect
Coastal Property Owners
Mequen, Wiscansin

SEPTEMEER 12

JOMNATHAN PATZ

Associate Professor of Environmental Studies
and Population Healch Sciances, UM Madison

Climate Change and Public Health
Concerns.
Madizon, Wisconsin

SEPTEMBER 14

BRIAMN SHUTER

Rasearch Scientist, Qntario Ministry of Mawral
Rasources and Adjunc Profassor of Zeclogy
Univarsity of Toronto

Climate Change and Fisheries
Clevebind Wisconsin

This prescneation is direeted principally w privare landowners and public managess of
constal property along Wisconsins Lalke Michigan shorcline and secondarily o those
wha have some other profissional or personal interest in prowecting the stare’s narural
costal resouroes and the billions of dollars invested in coastal properry.

Philip Kellor helped shoreline communiries manage coastal hazards throughour his
Sileyear carcer as the UW-Madison Sea Grant Institute’s Coastal Enginecring Specialist,
After reriring in 2004, he has taken a keen interest in climare chanpe studies and how
furure scenarios could affecr coastal property.

Keillo's presentanion will cover: (11 evidence of elimare change in Wisconsin, the Great
Lakes Region, and beyond: (2} plausible scenarios of furire climate change in the stare
and Grear Lakes Region and uncerrainties abour these scenanos; (3} possibilinies of cli-
matic ‘surprises” and dangerous climate change; (4) expert opinion by others on how the
stability of coastal slopes is expected ro be affected by specific, possible climare changes,
and {3) expected lake fevel responses oo climarte change,

Keillor will address the present siruation of the coasts and will propose ways to increase
the shorr-term and long-range resiliency of coastal lands and coastal investments e a
changing climarte, He will also invite the audience to offer their input

Philip Keillor bs a former coastal engincering specialise with the UW Sca Grane Instivure. Throughour
his career, bie has helped Wisconsin's governments, coastal residents, and communities cope with narural
hazasds, hador dock and dredging problems, and other coaseal issues, [n 2005 and 2006, Keillos
ked on a MOAA-funded contrace with the Association of Stare Hoodplain managess to apply s
Mo Adverse Impacts” floodplain management practice to addressing of coastal hagards on all LS
coaszs, He abso led 2 Grear Lakes-wide offor 1o develop new guidance on shore protec
properry ownecrs, Funded by the LS. Army Corps of Engineess, the resulting 2003 pub
ot the Cots Protecting frvestmienss in Shore Propersy o the Granr Laker, was the Corps” st publ
on the subject in a quarter century, [n 2004, Grant Exrension Assembly awarded Keillor the
William 2. Wick Visionary Caseer Leadesship Award for his werk on coastal hazards.
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